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ABSTRACT

Traumatic dental injuries in primary dentition are associated with multiple dental, aesthetic, and psychological
consequences. Dental dyschromia is the primary reason parents seek treatment for their children. The conservative
approach of using the walking bleach technique is employed to address the aesthetic concerns of non-vital teeth. However,
there is currently no reported data on the long-term effectiveness of this treatment in deciduous dentition. Two young
male patients, aged 4 to 5 years, presented at the clinic with concerns about the appearance of their teeth due to dental
dyschromia. Conventional pulpectomy was performed, followed by two sessions of the walking bleach technique as per
the protocol. Follow-up examinations were conducted at 1, 3, and 6 months. The walking bleach technique demonstrated
immediate satisfactory aesthetic outcomes in deciduous dentition, however, long-term recurrence was observed. This
indicates that internal whitening by itself is insufficient to address the effects of pulp necrosis in cases of dental dyschromia.
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Introduction

Dental trauma is defined as injuries caused by direct and indirect
impact forces on the teeth, periodontium and surrounding soft
tissues [1,2]. In primary dentition, it is linked to various dental,
aesthetic, and psychological consequences [3]. The primary
upper central incisors are the most commonly affected teeth and
dyschromia is the most common reason why parents seek treatment
for their children [4].

The term dyschromia describes the existence of irregular dentinal
pigmentation or differences in hue between teeth. It can be
caused by intrinsic, extrinsic, or internal factors and is a common
occurrence in the general population. Traumatic oral injuries are

frequently associated with intrinsic dyschromia [5,6].

After experiencing dental trauma, a dark-gray discoloration may
manifest, which some researchers believe to be an indicative
sign of pulp necrosis. The prevailing theory suggests that this
discoloration occurs due to intrapulpar hemorrhage, where blood
components diffuse into the dentinal tubules [7]. This diffusion
leads to the release of iron through the hemolysis of erythrocytes.
Consequently, the pulp tissue undergoes a degradation process,
ultimately resulting in necrosis. In response to the sulfated products
of bacterial metabolism, ferrous sulfide is formed, which is a black
and pigmented substance responsible for brown/reddish and black
discolorations. It is worth noting that teeth that maintain vitality
can gradually regain their normal color within weeks following
the trauma [8].

In primary dentition, dyschromia does not usually require
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treatment; however, if clinical or radiographic signs of infection or
necrosis are present, a pulpectomy is necessary [9,10].

Internal bleaching is a conservative, minimally invasive, relatively
simple, and low-cost intervention to treat the aesthetics of non-
vital teeth [11]. A negative self-image due to a discolored tooth
could be considered an appropriate indication for bleaching [12].
Hydrogen peroxide, carbamide peroxide, and sodium perborate
are whitening agents that have been extensively researched [13].
These three agents possess oxidative properties and their primary
role is to induce a spontaneous dissociation in water, resulting in
the release of free oxygen radicals. These radicals then interact
with chromophore molecules, causing the disruption of the
covalent bonds that provide dimensional stability. Consequently,
the formation of substances with reduced molecular weight
occurs, leading to decreased reactivity towards light radiation and
ultimately resulting in tooth color lightening [14].

The Walking Bleach technique (WBt), the Thermo-Catalytic
technique, and the Internal/External whitening technique are some
of the various internal whitening options [15]. WBt has been
primarily used in permanent dentition, although there have been a
few reported cases of its use in deciduous dentition [16-18]. WBt
involves applying a whitening agent in the pulp chamber of a non-
vital dyschromic tooth for several days and then replacing it until
the desired aesthetic result is achieved [16]. Currently, literature
supports the immediate effectiveness of WBt in deciduous
dentition. However, the objective of this case report is to assess
the long-term effectiveness of WBt in deciduous dentition with a
6-month follow-up.

Case Report

Case 1: 5-year-old male patient presented with a primary maxillary
right central incisor that had experienced trauma | year ago, clinical
dyschromia and minimal loss of coronal structure, radiographic
evidence of periapical lesion with no fractures (Figure 1).

Figure 1: Initial situation. a) Extraoral photo b) Clinical appearance of the
primary maxillary right central incisor. ¢) Periapical x-ray of the maxillary
central incisors.

Conventional pulpectomy was performed under supraperiosteal
infiltration using Lidocaine/Epinephrine 1:100,000 (ZEYCO) with

a dosage of 18 mg. Absolute isolation with rubber dam, access to
the pulp chamber was gained using a round carbide bur, coronal
pulp was then removed using a spoon excavator. Conductometry
with 21 mm K-type files (Dentsply Sirona), working length at 12
mm, manual instrumentation up to file #60. Saline solution was
used for irrigation, canals were dried using paper points, final
obturation done with Ultrapex. A protective cervical barrier was
placed 2 mm below the cementoenamel junction using glass
ionomer Fuji 9 and provisional filling was done with PTFE tape
and Systemp Inlay.

In a second appointment, WBt was performed with absolute
isolation. The removal of Systemp inlay and PTFE tape was
accomplished using an explorer. The cavity was cleansed with
sodium hypochlorite, followed by the application of 40% Hydrogen
Peroxide (Opalescence Boost) using a micro-brush. A cotton swab
with the whitening agent was left inside the pulp chamber and a
temporary filling was made using Systemp Inlay. This procedure
was repeated after 7 days. The bleaching agent was rinsed out with
hydrogen peroxide; one week after the whitening process, the tooth
was restored using a bleach-type composite (Figure 2). Follow-up
was conducted at 1,3 and 6 months post-treatment (Figure 3).

|

Figure 2: Walking bleach technique in primary maxillary right central
incisor. a) Whitening agent application b) Placement of a swab with
bleaching agent c) and d) Definitive restoration with bleach-type
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composite.
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Figure 3: Follow-up of Walking bleach technique in primary maxillary
right central incisor. a) Initial situation. b) Immediate result and restoration
with bleach-type composite ¢) Follow-up after one month d) Follow-up
after 3 months e) Follow-up after 6 months.
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Case 2: 4-year-old male patient, with primary maxillary left central
incisor and history of trauma 6 months ago, previously treated.
Clinical dyschromia, absence of temporary filling and incisal
enamel fracture with chronic abscess, radiographic evidence
of poor obturation quality with minimal external resorption, no
fractures (Figure 4).

Figure 4: Initial situation a) Clinical appearance of the primary maxillary
left central incisor b) Occlusal x-ray of the maxillary central incisors

Retreatment and WBt were performed with the same specifications
as the previous case. One month after whitening, the tooth was
restored with a 3M ESPE celluloid crown. Follow-up for 1,3 and
6 months (Figure 5).

Figure 5: Follow-up of Walking bleach technique in primary maxillary
left central incisor. a) Initial situation. b) Result of the first session with
walking bleach technique. c) Result of the second session with walking
bleach technique. d) Follow-up after one month and restoration with
celluloid crown e) Follow-up after 3 months f) Follow-up after 6 months.

Discussion

WBt in permanent dentition can improve long-term aesthetics,
however in deciduous dentition there are few studies, based mainly
on case reports, that use this technique and show its effectiveness

[17,18]. The main difference between an endodontic treatment in
permanent teeth and a pulpectomy in deciduous teeth is the intra-
canal filling material used.

The optimal requirements of an obturation material for primary
teeth include biocompatibility, insolubility, radiopacity, easy
resorption, bactericidal or bacteriostatic properties and absence of
volumetric contraction [19].

Different filling materials have been tested, such as Zinc Oxide
Eugenol (ZOE), calcium hydroxide, lIodoform pastes (Maisto
Paste, Guedes-Pinto Paste,) combinations of calcium hydroxide
with Todoform (Vitapex, Ultrapex, Metapex), Endoflas, Calen
Paste; but there’s still no consensus on the gold standard material
for primary teeth [20].

Scientific evidence has shown that calcium hydroxide/iodoform
pastes have better properties than ZOE [21,22]. The main
disadvantage of this material, as shown in this case, is the staining
capacity it has due to the presence of iodine [23]. The yellowish
coloration inside the root canal can compromise coronal aesthetics
after the final restoration [24. It is necessary to evaluate the long-
term aesthetic effectiveness of WBt with different intra-canal
filling materials.

After pulpectomy, when performing WBt, a protective cervical
barrier should be placed between the filling material and the
bleaching agent to prevent or reduce the diffusion of peroxide.
Glass ionomers have been preferred as a cervical barrier material
over mineral trioxide aggregate (MTA) [25]. Literature reports that
composite resins and Zinc phosphate cements should be avoided
as cervical barrier during internal whitening due to its poor sealing
capacity [26].

The provisional restoration during WBt must ensure a correct
seal and the preservation of coronal marginal integrity. Whitening
agents release oxygen during use, which causes an increase
in intracameral pressure that causes a lack of adjustment in the
restoration [27]. WBt requires an eugenol-free provisional filling
material, the commonly used are Cavit G and Coltosol F [28].
Other provisional filling materials like Systemp Inlay have been
used for its sealing properties and ease of removal, avoiding the
need for a dental handpiece [29,30]. In these cases, Systemp Inlay
was used to lower the patient's anxiety by minimizing the duration
of each WBt session ensuring behavioral management [31,32].

Conclusion

The paediatric dentist must possess a thorough understanding of
the expected outcomes and potential risks when performing this
treatment. WBt demonstrated immediate satisfactory aesthetic
outcomes in deciduous dentition; however, long-term recurrence
was observed. It is necessary to evaluate the effectiveness of this
technique with different intra-canal filling materials that report a
lower staining capacity and simultaneously meet the requirements
for a filling material in deciduous dentition, in order to make
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treatment decisions based on long-term evidence.

Ethics Approval and Patient Consent Statement

Patients and their guardians were informed of the purpose of the
treatment and the procedures to be performed during it. Participation
was authorized through informed consent and patients nodded
their heads. The protocol was reviewed by the ethics committee of
the School of Dentistry La Salle Bajio University (ULSB).
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